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[57] ABSTRACT 

A system for recovering most recent Writer status When a 
mispredicted branch occurs in a processor that executes 
instructions out of order. A queue holds instructions stored 
in the order they are fetched from memory. Each slot in the 
queue stores a target register that Will receive the results of 
the instruction, and a most recent Writer status bit indicating 
Whether the slot is the last instruction to Write to the target 
register. When inserting a neW instruction, each slot com 
pares the target register of the neW instruction to its target 
register, and When a match occurs, the slot resets its most 
recent Writer status, and stores the neW instruction slot 
number as a target taker. When a mispredicted branch 
occurs, the slot compares the mispredicted branch slot to the 
target taker slot, and When the target taker slot is greater, the 
slot regains the most recent Writer status. 

12 Claims, 5 Drawing Sheets 
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SYSTEM FOR STORING PROCESSOR 
REGISTER DATA AFTER A MISPREDICTED 

BRANCH 

FIELD OF THE INVENTION 

This invention relates to computer processors and more 
particularly to computer processors that execute instructions 
out of order. Even more particularly, the invention relates to 
an apparatus and method for recovering from a mispredicted 
branch Within such processors. 

BACKGROUND OF THE INVENTION 

Conventional processor designs, typically using a RISC 
instruction set, often use a pipelined architecture Wherein 
several instructions are processed concurrently. In a pipe 
lined architecture, instructions are often processed in three 
stages, although the number of stages can vary. In the ?rst 
stage, called fetch, the instruction is fetched from either 
cache or main memory into the processor. In the second 
stage, called execution, the resources needed by the instruc 
tion are analyZed and if these resources are available, the 
instruction is performed. In the third stage, called retire, the 
results of the instructions are stored into the processor 
registers or into memory depending upon the instruction 
type. 

During both the execution and retire stages, the instruc 
tion is stored inside the processor, Within a small high-speed 
memory area called an instruction queue. Sometimes there 
is more than one instruction queue. While in the instruction 
queue, or queues, every attempt is made to execute as many 
instructions concurrently as possible, to improve perfor 
mance of the processor. To further improve processor 
performance, When a branch instruction is fetched, an 
attempt is made to predict Whether the branch instruction 
Will cause a branch or not cause a branch. Once the 

prediction is made, instructions are fetched depending upon 
the prediction. If, When the branch instruction is actually 
performed, the prediction turns out to be incorrect, all the 
instructions fetched after the branch instruction must be 
discarded. 

Because of the attempt to perform as many instructions as 
possible in parallel, instructions are performed out of order. 
Because of the out of order execution, the results of an 
instruction may not be saved into the machine state. For 
example, When tWo instructions are being executed and the 
results of the ?rst instruction are only used by the second 
instruction, only the results from the second instruction need 
to be saved into the machine state. The results of the ?rst 
instruction Will not be saved even if a branch instruction 
exists betWeen the tWo instruction, if the branch is predicted 
to not be taken. HoWever, When the branch is mispredicted, 
the results of the second instruction Will be discarded, so the 
results produced by the ?rst instruction must noW be saved 
into the machine state. Thus, status information, called most 
recent Writer status, that indicates that the results of an 
instruction Will be saved into the machine state, must be 
recovered from the second instruction, and given back to the 
?rst instruction. 

One prior art solution to this problem is to retire all 
instructions prior to the mispredicted branch, When the 
mispredicted branch occurs, and then resume processing on 
the correct path after the branch. This incurs a severe 
performance penalty, hoWever, since it removes from the 
processor the ability to execute any instructions for multiple 
states Whenever a mispredicted branch occurs. 

There is need in the art then for a system that can recover 
results from instructions occurring before a mispredicted 
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2 
branch, after the mispredicted branch occurs. The present 
invention meets these and other needs in the art. 

SUMMARY OF THE INVENTION 

It is an aspect of the present invention to recover from a 
mispredicted branch Within a processor of a computer sys 
tem. 

It is another aspect of the invention to recover a most 
recent Writer status for an instruction When a later occurring 
branch instruction is mispredicted. 
A further aspect of the invention is to recover most recent 

Writer status for an instruction occurring before a mispre 
dicted branch from an instruction occurring after the mispre 
dicted branch. 
The above and other aspects of the invention are accom 

plished in a system for facilitating recovering most recent 
Writer status When correcting for a mispredicted branch in a 
processor of a computer system that executes instruction out 
of order. The system has a sort system Within the processor 
for storing instructions to be executed in the order the 
instructions are fetched from a memory of the computer 
system. The instructions are stored in a queue having a 
plurality of slots. 

Each slot Within each queue has a target register that 
stores the number of a register that Will receive the results of 
the instruction stored in the slot, after the instruction is 
retired. Each slot also has a most recent Writer status bit that 
indicates Whether the slot is the last instruction in the queue 
to Write to the target register. 
When a neW instruction is inserted into the queue, each 

slot in the queue examines the target register of the instruc 
tion being inserted, and if it matches the target register 
contained in the slot, the slot resets its most recent Writer 
status, and stores the slot number of the instruction being 
inserted into the queue into a target taker register. 
When a mispredicted branch occurs, the slot number of 

the mispredicted branch is broadcast to all the slots, and each 
slot compares the slot number of the mispredicted branch to 
the slot number in the target taker register. When a slot 
detects that the target taker slot number is greater than the 
mispredicted branch slot number, the slot knoWs that the 
target taker instruction Will be discarded, so the slot regains 
the most recent Writer status from the slot that Will be 
discarded by setting its oWn most recent Writer status bit. 
The present invention can also be expressed as a method 

for facilitating recovering most recent Writer status When 
correcting for a mispredicted branch in a processor of a 
computer system that executes instruction out of order. The 
steps of the method are 1) storing instructions to be executed 
in the order the instructions are fetched from a memory of 
the computer system, and 2) receiving instructions being 
stored into a queue. Step 2) has substeps that include 
receiving, into a slot of the queue, a target register number 
of a register for receiving the results of an instruction 
received into the slot; storing an indication that the instruc 
tion in the slot is the last instruction in the queue to Write to 
the target register number; comparing the target register 
number to a second target register number received When a 
subsequent instruction is being inserted into the queue, and 
storing a slot number of the subsequent instruction, When the 
compare circuit indicates that the target register number 
equals the subsequent target register number; and receiving 
a slot number of a mispredicted branch and comparing the 
slot number of the mispredicted branch to the subsequent 
instruction slot number, and setting the most recent Writer 
status bit of the slot When the second compare circuit 
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indicates that the subsequent instruction slot number is 
greater than the slot number of the mispredicted branch. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, and advantages of 
the invention Will be better understood by reading the 
following more particular description of the invention, pre 
sented in conjunction With the folloWing draWings, Wherein: 

FIG. 1 shoWs a block diagram of a computer system 
incorporating the most recent Writer status recovery circuit 
Within a processor of the computer system; 

FIG. 2 shoWs a block diagram of a portion of the 
instruction fetch and execution system of FIG. 1; 

FIG. 3 shoWs a block diagram of a portion of a slot circuit 
of the aqueue of FIG. 2, that includes the most recent Writer 
recovery circuit of the present invention; 

FIG. 4 shoWs a block diagram of a part of the comparator 
circuits Within the most recent Writer recovery circuit; and 

FIG. 5 shoWs a diagram of several instructions Wherein 
the most recent Writer status is recovered. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The folloWing description is of the best presently con 
templated mode of carrying out the present invention. This 
description is not to be taken in a limiting sense but is made 
merely for the purpose of describing the general principles 
of the invention. The scope of the invention should be 
determined by referencing the appended claims. 

FIG. 1 shoWs a block diagram of a computer system 
incorporating the most recent Writer status recovery circuit 
Within a processor of the computer system. Referring noW to 
FIG. 1, a computer system 100 contains a processor 102. The 
processor 102 communicates With other elements of the 
computer system 100 over a system bus 104. A keyboard 
106 and a pointer device 108 alloW input to the computer 
system 100 While a display device alloWs softWare Within 
the computer system to output information to a user of the 
computer system 100. A disk 112 is used to store data and 
softWare that utiliZe the apparatus and method of the present 
invention. A memory 116 contains softWare 118 that per 
forms instructions that utiliZe the present invention. 

Within the processor 102, an instruction fetch and execute 
circuit 120 is used to fetch, perform, and retire instructions. 
Within the instruction fetch and execute system 120 is the 
most recent Writer recovery circuit 122 of the present 
invention. 

FIG. 2 shoWs a block diagram of a portion of the 
instruction fetch and execute system 120 of FIG. 1. Refer 
ring noW to FIG. 2, the instruction fetch and execute system 
120 has a cache 202 for storing instructions and data from 
the softWare 118 (FIG. 1). Afetch system 204 communicates 
With the cache 202 and retrieves instructions from the cache 
202 for ultimate execution. In the preferred embodiment, the 
fetch system 204 fetches four instructions, each being 32 
bits, at a time and transfers the instructions to a sort system 
206. 

From the sort system 206, the instructions are sent to a 
suitable reordering mechanism, such as queues or a reser 
vation station. In the preferred embodiment, the instructions 
are sorted and distributed, or “inserted” into an arithmetic 
logic unit (ALU) queue (aqueue) and a memory queue 
(mqueue), depending upon the operation to be accomplished 
by each instruction. More speci?cally, the sort system 206 
receives the instructions from the fetch system 204 and 
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4 
determines Whether each instruction is directed to an opera 
tion involving either an arithmetic execution unit 214, Which 
contains either an arithmetic logic unit for integer operations 
or a multiply/accumulate unit for a ?oating point operation, 
or the memory 116. The sort system 206 distributes arith 
metic and memory instructions along respective paths 207A 
and 207B that are ultimately destined for the aqueue 208 or 
the mqueue 210, respectively. 
The aqueue and mqueue each have a group of slots, 28 in 

the preferred embodiment, Wherein each slot holds one 
instruction, The system organiZes both the aqueue and the 
mqueue as circular lists, such that after storing an instruction 
into the last slot of a queue, the next instruction Will be 
stored into the ?rst slot. This causes a problem When 
comparing the slot numbers, hoWever, so the system 
prepends an extend bit 228a and 228b, respectively, onto the 
address of each slot in the aqueue and the mqueue. Each time 
storing of instructions progresses from the last slot to the 
?rst slot, the extend bit for the queue is inverted. This extend 
bit is used in comparing the slot numbers, as Will be 
discussed beloW With respect to FIG. 4. 

For each branch instruction, the fetch system 204 predicts 
Whether the branch Will be taken or not taken, and this 
prediction information is passed through the sort system 206 
and stored along With the branch instruction into the aqueue 
208 or the mqueue 210 respectively. In the preferred 
embodiment, branch instructions are actually stored in both 
the aqueue 208 and the mqueue 210 to facilitate recovering 
from a mispredicted branch. 

The aqueue 208 contains a plurality, 28 in the preferred 
embodiment, of a slots 222A that have registers for storing 
respective instructions that are directed to provoking opera 
tions at one or more, tWo in the preferred embodiment, 
arithmetic logic units 214. The arithmetic instructions in the 
aqueue 208 are executed in any order possible. When 
execution of an instruction is commenced in either the 
aqueue 208 or the mqueue 210, then the instruction is said 
to have “launched”. The ALU 214 receives one or more 
operands from rename registers 216 and 218 and general 
registers 220, through path 226, pursuant to each instruction 
and operates upon the operands. As an instruction completes 
operation upon the operands, the results are captured by the 
aqueue rename registers 216, and the instruction is marked 
as complete in the particular a slot 222A of the aqueue 208. 
In the preferred embodiment, the aqueue 208 receives up to 
four instructions per cycle from the sort system 206 and 
transfers up to tWo instructions per cycle to a retire system 
212. 

The retire system 212 retires the instructions in the order 
they are stored in the slots of the queues, by taking the 
results produced by the instruction and stored in the rename 
registers, and storing these results into the regsters 220 of the 
processor, or by storing the results into the memory 116 and 
cache 202, depending upon the type of instruction being 
retired. 

The sort system 206 stores instructions into the aqueue 
208 and the mqueue 210 in the order that the instructions are 
fetched by the fetch system 204. Because of the out of order 
nature of the processor, the instructions are not necessarily 
executed in the order in Which they are stored in the aqueue 
208 or the mqueue 210. HoWever, because the instructions 
are stored in order, When a mispredicted branch occurs, the 
instructions that occur in the queue after the branch can be 
readily identi?ed as having been stored into the aqueue or 
the mqueue later than the branch instruction itself. Thus, by 
Way of example, if a branch instruction Were in slot 12 of the 
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aqueue, and this branch instruction Was mispredicted, all 
instructions after slot 12 need to be discarded. In this 
example, “after” may include instructions that are stored at 
loWer numbered slots in a queue, but have their extend bits 
inverted, as discussed above. 

FIG. 3 shoWs a block diagram of a portion of a slot circuit 
222A of the aqueue 208 of FIG. 2. Referring noW to FIG. 3, 
the aslot 222A, of Which there are 28 in the preferred 
embodiment of the present invention, contains a source 1 
register 302 for storing the ?rst operand of the instruction, 
and a source 2 operand register 304 for storing the second 
operand of the instruction. A target register 306 stores the 
register number Where the result of the instruction Will be 
stored, after the instruction is retired. 
When an instruction is loaded into the a slot 222A, the 

target register number is received over the bus 207A from 
the sort system 206 (FIG. 2) and is stored into the target 
register 306. When this target register information is 
received and stored into the target register 306, information 
is sent over a signal 328 to set the most recent Writer bit 308. 
Since this instruction being stored is the most current 
instruction being processed, it Will be the most recent Writer 
for its target register. It may, hoWever, lose this most recent 
Writer status to a later stored instruction. 

When a neW instruction is stored into the aqueue 208, its 
target register is also sent over the bus 207A, and the neW 
instruction target register is input to a compare circuit 314. 
Because the a slot 222A has its most recent Writer bit set, the 
signal 330 Will cause the compare circuit 314 to compare the 
neW instruction target register being received over the bus 
207A to the value stored in the target register 306. If the tWo 
register numbers are equal, a match indication is sent over 
a signal 320 Which resets the most recent Writer bit 308, 
since this neW instruction being stored is more recent than 
the instruction already in the aqueue, and therefore it is the 
most recent Writer of the target register, thus the instruction 
contained in the slot 222A loses its most recent Writer status. 

At the same time the most recent Writer bit 308 is reset, 
signal 320 gates the slot number of the neW instruction, 
received from the sort system 206, to be stored into a target 
taker register 310. Thus, each instruction knoWs that either 
it has most recent Writer status for the target register, thus its 
rename register output Will contain the most recent data for 
the target register, or it contains the slot number for the 
instruction that replaced it as the most recent Writer of the 
target register, since this slot number is noW stored into the 
target taker register 310. 
When a mispredicted branch occurs, the ALU 214 (FIG. 

2) sends a signal 224 to the aqueue 208 and the mqueue 210. 
The signal 224 includes the slot number of the mispredicted 
branch. This slot number is input to a compare circuit 316 
Which also receives the slot number of the target taker 310 
over a bus 326. In addition, the compare circuit 316 receives 
the slot number of the a slot 222A, Which alloWs it to 
determine Whether the branch occurs before or after the slot 
performing the compare. If the slot number in the target 
taker register 310 is greater than the slot number of the 
mispredicted branch, then the instruction contained Within 
the target taker slot Will be discarded, because of the 
mispredicted branch. If the target taker slot instruction is to 
be discarded, then the the slot performing the compare must 
regain the most recent Writer status. Thus, if the output of 
compare circuit 316 indicates that the slot number in the 
target taker register 310 is greater than the branch slot 
number being received over bus 224, then signal 324 sets the 
most recent Writer bit 308. 
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6 
The setting of the most recent Writer bit 308 Will only 

occur, hoWever, if the slot number for the mispredicted 
branch is greater than the slot performing the compare. This 
is necessary, because if the mispredicted branch is earlier 
than the instruction in slot doing the compare, then this 
instruction Will also be discarded and there is no reason for 
it to regain the most recent Writer status. Thus, the compare 
circuit 316 compares the mispredicted branch slot number to 
its slot number as Well as the target taker slot number before 
determining Whether or not to set the most recent Writer 
status bit 308. 

As discussed above, the aqueue 208 and the mqueue 210 
are circular queues implemented such that after an instruc 
tion is stored into the last slot of the queue, the folloWing 
instruction Will be stored into the ?rst slot of the queue. To 
provide a mechanism for comparing the slot numbers, an 
extra bit, called the extend bit, is added to the address of each 
slot in the aqueue and the mqueue. After an instruction is 
stored in the last slot of one of the queues, the value of the 
extend bit is inverted for the next set of instructions to be 
stored in the queue. For example, if the extend bit Were Zero 
When an instruction is stored in the last slot of the aqueue, 
the extend bit Will be changed to a one for the next 
instruction that is stored in slot Zero. Similarly, if the extend 
bit is a one When the last instruction is stored, the extend bit 
Will be changed to a Zero for the next instruction that is 
stored into slot Zero. 

Because of the extend bit, comparing the slot numbers 
requires a special compare circuit. This compare circuit is 
shoWn in FIG. 4. Referring noW to FIG. 4, a conventional 
compare circuit 410) compares all of the bits that address the 
slot numbers, except for the extend bits. Thus, the output 411 
of the compare circuit 410 indicates Whether the target taker 
input on bus 326 is greater than the mispredicted branch slot 
number input on bus 224. 
The extend bits are connected to an exclusive OR gate 

412. The extend bit 406 from the target taker bus 326 is 
connected to one input of an exclusive OR circuit 412 and 
the extend bit 408 from the branch slot number bus 224 is 
connected to the other input of the exclusive OR circuit 412. 
The output of the exclusive OR circuit 412 is input to a 
second exclusive OR circuit 414 and the output of the 
compare circuit 410 is input to the other input of the 
exclusive OR circuit 414. The result of the circuit of FIG. 4 
is that if the extend bits differ betWeen the target taker slot 
326 and the branch slot 224, the output of the compare 
circuit 410 is inverted. When the extend bits are the same, 
the output of the compare circuit 410 is not inverted. This 
resolves the ambiguity Where a slot having a loWer slot 
number contains an instruction that Was stored after a slot 
With a higher slot number because the storing of instruction 
has gone beyond the end of the queue and restarted With the 
beginning of the queue. 

FIG. 5 shoWs an example that illustrates the reacquisition 
of the most recent Writer status. Referring noW to FIG. 5, an 
instruction has been stored into slot 1 that Writes its result 
into target register 3. Subsequently to the instruction being 
stored in slot 1, a branch instruction Was stored in slot 4. 
Subsequent to the branch instruction being stored in slot 4, 
another instruction is stored in slot 7, and this instruction 
also stores its results into register 3. When the instruction 
Was stored in slot 7, the most recent Writer recovery circuit 
122 (FIG. 3) caused the most recent Writer status bit 308 in 
slot 1 to be reset, and caused slot number 7 to be stored into 
the target taker register 310 of slot 1. 

If the branch contained in slot 4 turns out to be 
mispredicted, slot 4 Will be sent over bus 224 to the circuitry 
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122. When slot 4 arrives in the compare circuit 316 of slot 
1, the compare circuit 316 compares slot 4 from bus 224 to 
the slot number 7 contained in target taker register 310 of 
slot 1, and the compare circuit 316 indicates that the slot in 
target taker register 310 is greater than the branch slot 
number input on bus 224. Thus, signal 324 Will be used to 
set the most recent Writer bit 308 of slot 1, as indicated by 
the (set) contents of the MRW column of FIG. 5. 

The present invention can also be expressed as a method 
for facilitating recovering most recent Writer status When 
correcting for a mispredicted branch in a processor of a 
computer system that eXecutes instruction out of order. The 
steps of the method are 1) storing instructions to be eXecuted 
in an order the instructions are fetched from a memory of the 
computer system, and 2) receiving instructions being stored 
into a queue. Step 2) has substeps that include receiving, into 
a slot of the queue, a target register number of a register for 
receiving the results of an instruction received into the slot; 
storing an indication that the instruction in the slot is the last 
instruction in the queue to Write to the target register 
number; comparing the target register number to a second 
target register number received When a second instruction is 
being inserted into the queue, and storing a slot number of 
the second instruction, When the compare circuit indicates 
that the target register number equals the second target 
register number; and receiving a slot number of a mispre 
dicted branch and comparing the slot number of the mispre 
dicted branch to the second instruction slot number, and 
setting the most recent Writer status bit of the slot When the 
second compare circuit indicates that the second instruction 
slot number is greater than the slot number of the mispre 
dicted branch. 

Having thus described a presently preferred embodiment 
of the present invention, it Will be understood by those 
skilled in the art that many changes in construction and 
circuitry and Widely differing embodiments and applications 
of the invention Will suggest themselves Without departing 
from the scope of the present invention as de?ned in the 
claims. The disclosures and the description herein are 
intended to be illustrative and are not in any sense limiting 
of the invention, de?ned in scope by the folloWing claims. 
What is claimed is: 
1. A system for facilitating recovering most recent Writer 

status When correcting for a mispredicted branch in a 
processor of a computer system that eXecutes instruction out 
of order, said system comprising: 

a sort system Within said processor for storing instructions 
to be eXecuted in an order said instructions are fetched 
from a memory of said computer system; 

a queue comprising a plurality of slots for receiving 
instructions from said sort system, each said slot com 
prising 
a target register for receiving a target register number of 

a register for receiving the results of an instruction 
stored in said slot, 

a most recent Writer status bit for storing an indication 
that an instruction stored in said slot is the last 
instruction in said queue to Write to said target 
register number, 

a target taker register for receiving a target taker slot 
number of a second instruction that replaces said 
instruction in said slot as a most recent Writer, 

a ?rst compare circuit for comparing said target register 
number to a second target register number received 
When a second instruction is being inserted into said 
queue, and for storing, into said target taker register, 
a slot number of said second instruction, When said 
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compare circuit indicates that said target register 
number equals said second target register number, 

a second compare circuit for receiving a slot number of 
a mispredicted branch and for comparing said slot 
number of said mispredicted branch to said target 
taker slot number, and for setting said most recent 
Writer status bit When said second compare circuit 
indicates that said target taker slot number is greater 
than said slot number of said mispredicted branch. 

2. The system of claim 1 Wherein said second compare 
circuit further comprises a circuit for comparing a slot 
number of said slot containing said second compare circuit 
to said slot number of said mispredicted branch and for 
preventing said setting of said most recent Writer status bit 
When said slot number of said mispredicted branch is less 
than said slot number of said slot containing said second 
compare circuit. 

3. The system of claim 1 Wherein said queue further 
comprises: 

an eXtend bit appended to a beginning of each slot number 
Within said queue; and 

a circuit for inverting a value of said eXtend bit Whenever 
storing instructions in said slots of said queue 
progresses from an end of said queue back to a begin 
ning of said queue. 

4. The system of claim 3 Wherein said second compare 
circuit further comprises: 

a ?rst circuit for comparing an eXtend bit of said slot 
number of said mispredicted branch to an eXtend bit of 
said target taker slot number and for setting said most 
recent Writer status bit When said second compare 
circuit indicates that said target taker slot number is 
greater than said slot number of said mispredicted 
branch and said eXtend bit of said slot number of said 
mispredicted branch matches said eXtend bit of said 
target taker slot number, 

a second circuit for comparing said eXtend bit of said slot 
number of said mispredicted branch to said eXtend bit 
of said target taker slot number and for setting said 
most recent Writer status bit When said second compare 
circuit indicates that said target taker slot number is less 
than said slot number of said mispredicted branch and 
said eXtend bit of said slot number of said mispredicted 
branch does not match said eXtend bit of said target 
taker slot number. 

5. A method for facilitating recovering most recent Writer 
status When correcting for a mispredicted branch in a 
processor of a computer system that eXecutes instruction out 
of order, said method comprising the steps of: 

(a) storing instructions to be eXecuted in an order said 
instructions are fetched from a memory of said com 
puter system; 

(b) receiving instructions being stored into a queue, 
comprising the steps of 
(b1) receiving, into a target register of a slot of said 

queue, a target register number of a register for 
receiving the results of an instruction received into 
said slot, 

(b2) storing, in a most recent Writer status bit of said 
slot, an indication that said instruction in said slot is 
the last instruction in said queue to Write to said 
target register number, 

(b3) comparing said target register number to a second 
target register number received When a second 
instruction is being inserted into said queue, and 
storing, in a target taker register of said slot, a slot 
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number of said second instruction, When said com 
paring indicates that said target register number 
equals said second target register number, Wherein 
said second instruction replaces said instruction in 
said slot as a most recent Writer, 

(b4) receiving a slot number of a mispredicted branch 
and comparing said slot number of said mispredicted 
branch to said second instruction slot number in said 
target taker register, and setting said most recent 
Writer status bit of said slot When said comparing 
said slot number of said mispredicted branch to said 
second instruction slot number indicates that said 
second instruction slot number is greater than said 
slot number of said mispredicted branch. 

6. The method of claim 5 Wherein step (b4) further 
comprises the step of comparing a slot number of said slot 
to said slot number of said mispredicted branch and pre 
venting said setting of said most recent Writer status bit When 
said slot number of said mispredicted branch is less than said 
slot number of said slot. 

7. The method of claim 5 Wherein step (b) further com 
prises the steps of: 

appending an eXtend bit to a beginning of each slot 
number Within said queue; and 

inverting a value of said eXtend bit Whenever storing 
instructions in said slots of said queue progresses from 
an end of said queue back to a beginning of said queue. 

8. The method of claim 7 Wherein step (b4) further 
comprises the steps of: 

(b4a) comparing an eXtend bit of said slot number of said 
mispredicted branch to an eXtend bit of said second 
instruction slot number and setting said most recent 
Writer status bit When said comparing indicates that 
said second instruction slot number is greater than said 
slot number of said mispredicted branch and said 
eXtend bit of said slot number of said mispredicted 
branch matches said eXtend bit of said target taker slot 
number; and 

(b4b) comparing said eXtend bit of said slot number of 
said mispredicted branch to said eXtend bit of said 
second instruction slot number and setting said most 
recent Writer status bit When said comparing indicates 
that said second instruction slot number is less than said 
slot number of said mispredicted branch and said 
eXtend bit of said slot number of said mispredicted 
branch does not match said eXtend bit of said target 
taker slot number. 

9. A system for facilitating recovering most recent Writer 
status When correcting for a mispredicted branch in a 
processor of a computer system that eXecutes instruction out 
of order, said system comprising: 

means for storing instructions to be eXecuted in an order 
said instructions are fetched from a memory of said 
computer system; 

a queue for receiving instructions being stored, said queue 
comprising 
means for receiving, into a target register of a slot of 

said queue, a target register number of a register 
receiving the results of an instruction received into 
said slot, 
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10 
means for storing, in a most recent Writer status bit of 

said slot, an indication that said instruction in said 
slot is the last instruction in said queue to Write to 
said target register number, 

means for comparing said target register number to a 
second target register number received When a sec 
ond instruction is being inserted into said queue, and 
for storing, in a target taker register of said slot, a slot 
number of said second instruction, When said means 
for comparing indicates that said target register num 
ber equals said second target register number, 
Wherein said second instruction replaces said 
instruction in said slot as a most recent Writer, 

means for receiving a slot number of a mispredicted 
branch and for comparing said slot number of said 
mispredicted branch to said second instruction slot 
number in said target taker register, and setting said 
most recent Writer status bit of said slot When said 
means for comparing said slot number of said 
mispredicted branch to said second instruction slot 
number indicates that said second instruction slot 
number is greater than said slot number of said 
mispredicted branch. 

10. The system of claim 9 Wherein means for receiving 
and comparing further comprises means for comparing a slot 
number of said slot to said slot number of said mispredicted 
branch and means for preventing said setting of said most 
recent Writer status bit When said slot number of said 
mispredicted branch is less than said slot number of said 
slot. 

11. The system of claim 9 Wherein said queue further 
comprises: 
means for appending an eXtend bit to a beginning of each 

slot number Within said queue; and 

means for inverting a value of said eXtend bit Whenever 
storing instructions in said slots of said queue 
progresses from an end of said queue back to a begin 
ning of said queue. 

12. The system of claim 11 Wherein said means for 
receiving and comparing further comprises: 
means for comparing an eXtend bit of said slot number of 

said mispredicted branch to an eXtend bit of said second 
instruction slot number and for setting said most recent 
Writer status bit When said means for comparing indi 
cates that said second instruction slot number is greater 
than said slot number of said mispredicted branch and 
said eXtend bit of said slot number of said mispredicted 
branch matches said eXtend bit of said target taker slot 
number; and 

means for comparing said eXtend bit of said slot number 
of said mispredicted branch to said eXtend bit of said 
second instruction slot number and for setting said most 
recent Writer status bit When said means for comparing 
indicates that said second instruction slot number is less 
than said slot number of said mispredicted branch and 
said eXtend bit of said slot number of said mispredicted 
branch does not match said eXtend bit of said target 
taker slot number. 


